Anticonvulsant effect and neurotransmitter modulation of focal and systemic 2-chloroadenosine against the development of pilocarpine-induced seizures.
The present microdialysis study was aimed at evaluating the anticonvulsant effect of the adenosine A(1) receptor agonist 2-chloroadenosine (2-CADO) against pilocarpine-induced seizures in rats. The hippocampal neurotransmitter modulation on the action of 2-CADO and its possible activation of hippocampal adenosine A(2a) receptors was also assessed. Intrahippocampal perfusion of 2-CADO (100 microM) produced a sustained attenuation of baseline dopamine levels, while eliciting a delayed augmentation of both glutamate and GABA efflux. When co-perfused with pilocarpine (10 mM) or injected systemically (7.5 mg/kg), 2-CADO prevented the development of seizures as well as pilocarpine-evoked augmentation of the glutamate and dopamine levels. However, the delayed increase in glutamate overflow with intrahippocampal 2-CADO was still observed. Intraperitoneal injection of selective adenosine A(2a) receptor antagonist SCH 58261 reversed the 2-CADO-elicited attenuation of pilocarpine-induced increment in dopamine efflux and completely abolished the delayed augmentation of glutamate levels, irrespective of perfusion with pilocarpine. Intraperitoneal injection of 5 mg/kg 2-CADO mostly prevented the elevation of pilocarpine-induced glutamate efflux but could not confer adequate protection. We conclude that 2-CADO can prevent pilocarpine-induced seizures by both intrahippocampal perfusion and systemic administration. The attenuation of pilocarpine-induced dopamine efflux and the late elevations of glutamate are likely to be mediated by hippocampal A(2a) receptors. Inhibition of presynaptic glutamate release does not appear to be sufficient for the anticonvulsant action. Postsynaptic events could play a more important role.